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4�aSP^�V_�MV^OUTSXUjSTUVW�SWa�^ZWT�TV�TMZ�]U[VXVkP�XSdV[STV[P�_V[�TZ^TUWk'�IZTZbTUVW�V_�[VTS]U[N^�lS^�bS[[UZa�VNT�N^UWk�opHLg'�nZWVTPOUWk�V_�[VTS]U�
[N^Z^�lS^�bS[[UZa�VNT�UW�mYF�XSdV[STV[UZ^�dP�TMZ�hZTMVa�V_�hNXTUOXZq�56�785'
i;4>@94v�IN[UWk����PZS[^�,499:;494�/�V_�Vd^Z[]STUVW)�TMZ[Z�lZ[Z�:)<4��bMUXa[ZW�NWaZ[�TMZ�SkZ�V_���lMV�lZ[Z�MV^OUTSXUjZa�UW�bVWWZbTUVW�lUTM�
SW�SbNTZ�UWTZ^TUWSX�UW_ZbTUVW�ST�TMZ�`PU]�LN[]ZUXXSWbZ�8ZWTZ['�5VTS]U[N^�UW_ZbTUVW�lS^�aZTZ[hUWZa�UW�??<:�bMUXa[ZW�,@?'?A/'�g�bVW^U^TZWTXP�MUkM�
_[ZiNZWbP�V_�MV^OUTSXUjSTUVW^�lUTM�[VTS]U[N^�gno�lS^�Vd^Z[]Za�lUTM�S�^XUkMT�aVlWlS[a�T[ZWa�V]Z[�TMZ�PZS[^�,_[Vh��9;:�A�UW�TMZ�_U[^T�PZS[^�TV�
??;?CA�UW�49�<;49�C/'�HW�494��,TMZ���th�PZS[�V_�Vd^Z[]STUVW/)�TMZ�S]Z[SkZ�SWWNSX�_[ZiNZWbP�V_�[VTS]U[N^�gno�aZb[ZS^Za�Z]ZW�hV[Z�^UkWU_UbSWTXP�
SWa�ShVNWTZa�TV�4�A�,S�E�A�aZb[ZS^Z�bVhOS[Za�TV�TMZ�_U[^T�PZS[^�V_�Vd^Z[]STUVW/'�6MZ�NWZqOZbTZa�aZb[ZS^Z�UW�TMZ�_[ZiNZWbP�V_�[VTS]U[N^�aU�
S[[MZS�ShVWk�MV^OUTSXUjZa�bMUXa[ZW�UW�TMZ���th�PZS[�V_�Vd^Z[]STUVW�UW�TMZ�Sd^ZWbZ�V_�NWU]Z[^SX�]SbbUWSTUVW�SkSUW^T�[VTS]U[N^�U^�aU__UbNXT�TV�ZqOXSUW'�
g�WNhdZ[�V_�_SbTV[^�bVNXa�MS]Z�bVWT[UdNTZa�TV�TMZ�SdV]Z�hZWTUVWZa�aZb[ZS^Z)�TMZ�hV^T�XUQZXP�V_�lMUbM�bVNXa�dZ�TMZ�bVUWbUaZWbZ�UW�TUhZ�lUTM�
TMZ�ZOUaZhUb�V_�8FGHI��C)�UW�lMUbM�SWTU�ZOUaZhUb�hZS^N[Z^�S[Z�^UhUXS[�TV�TMV^Z�_V[�UWTZ^TUWSX�UW_ZbTUVW^'�mMUXZ�TMZ�S]Z[SkZ�SWWNSX�_[ZiNZWbP�V_�
MV^OUTSXUjSTUVW^�lUTM�[VTS]U[N^�UW_ZbTUVW�aZb[ZS^Za)�TMZ�_[ZiNZWbP�V_�MV^OUTSXUjSTUVW^�[ZhSUWZa�MUkM�UW�bZ[TSUW�hVWTM^�V_�TMZ�PZS[)�^TS[TUWk�_[Vh�
sSWNS[P�TV�sNWZ)�lMUbM�UWb[ZS^Za�TMZ�dN[aZW�VW�UWOSTUZWT^� UW�bZ[TSUW)�hV^TXP�bVXa)�hVWTM^�V_�TMZ�PZS['�uN[TMZ[�SbTU]Z�hVWUTV[UWk�V_�[VTS]U[N^�
UW_ZbTUVW�U^�WZbZ^^S[P�TV�aZ_UWUTU]ZXP�[Z^VX]Z�TMZ�U^^NZ�V_�lMZTMZ[�TMZ�aZb[ZS^Z�UW�TMZ�_[ZiNZWbP�V_�[VTS]U[N^�UW_ZbTUVW�dP�TMZ���th�PZS[�U^�TZhOV[S[P�
V[�U^�S�WSTN[SX�bVN[^Z�V_�TMZ�ZOUaZhUb�O[VbZ^^�SWa�lUXX�bVWTUWNZ�TV�VbbN['
U5/3@>425/4v� HW� \Q[SUWZ)� UW� TMZ� Sd^ZWbZ� V_� NWU]Z[^SX� ]SbbUWSTUVW� SkSUW^T� [VTS]U[N^)� aN[UWk� TMZ� ���PZS[� ,499:;494�/� Vd^Z[]STUVW� OZ[UVa)� S�
bVW^U^TZWTXP�MUkM�_[ZiNZWbP�V_�[VTS]U[N^�UW_ZbTUVW�lS^�WVTZa�ShVWk�MV^OUTSXUjZa�bMUXa[ZW�NWaZ[���PZS[^�V_�SkZ�lUTM�gno)�lUTM�S�^XUkMT�aVlWlS[a�
T[ZWa�V]Z[�TMZ�PZS[^'�HW�TMZ���th�PZS[�V_�_VXXVl�NO�,494�/)�TMZ[Z�lS^�SW�NWN^NSX�aZbXUWZ�UW�TMZ�O[VOV[TUVW�V_�[VTS]U[N^�UW_ZbTUVW�ShVWk�MV^OUTSXUjZa�
bMUXa[ZW)�lMUbM�hSP�MS]Z�dZZW�bVWT[UdNTZa�TV�dP�S�WNhdZ[�V_�_SbTV[^)�TMZ�hV^T�XUQZXP�V_�lMUbM�bVNXa�dZ�TMZ�bVUWbUaZWbZ�UW�TMZ�OZ[UVa�lUTM�TMZ�
8FGHI��C�ZOUaZhUb)�UW�lMUbM�SWTU�ZOUaZhUb�hZS^N[Z^�S[Z�^UhUXS[�TV�TMV^Z�_V[�UWTZ^TUWSX�UW_ZbTUVW^'
o]ZW�lUTM�S�aZb[ZS^Z�UW�TMZ�S]Z[SkZ�SWWNSX�_[ZiNZWbP�V_�[VTS]U[N^�gno�UW�TMZ���th PZS[�V_�Vd^Z[]STUVW)�S�bVW^U^TZWTXP�MUkM�[STZ�V_�MV^OUTSXUjSTUVW�
lUTM�[VTS]U[N^�kS^T[VZWTZ[UTU^�[ZhSUW^�UW�bZ[TSUW�hVWTM^�V_�TMZ�PZS[)�lMUbM�UWb[ZS^Z^�TMZ�dN[aZW�VW�UWOSTUZWT^'�6MZ�^UkWU_UbSWT�dN[aZW�V_�[VTS]U[N^�
UW_ZbTUVW�ShVWk�bMUXa[ZW�NWaZ[�TMZ�SkZ�V_���PZS[^�VXa�aZTZ[hUWZ^�TMZ�ZqOZaUZWbP�V_�UWbXNaUWk�TMZ�[VTS]U[N^�]SbbUWZ�UW�TMZ�RSTUVWSX�GSbbUWSTUVW�
8SXZWaS[�V_�\Q[SUWZ'
6MZ�[Z^ZS[bM�lS^�bS[[UZa�VNT�UW�SbbV[aSWbZ�lUTM�TMZ�O[UWbUOXZ^�V_�TMZ�YZX^UWQU�IZbXS[STUVW'�6MZ�^TNaP�O[VTVbVX�lS^�SOO[V]Za�dP�TMZ�pVbSX�oTMUb^�
8VhhUTTZZ�V_�SXX�OS[TUbUOSTUWk�UW^TUTNTUVW^'�6MZ�UW_V[hZa�bVW^ZWT�V_�TMZ�OSTUZWT�lS^�VdTSUWZa�_V[�bVWaNbTUWk�TMZ�^TNaUZ^'
RV�bVW_XUbT�V_�UWTZ[Z^T^�lS^�aZbXS[Za�dP�TMZ�SNTMV[^'
x;.D5<B4n�[VTS]U[N^�^N[]ZUXXSWbZ)�bMUXa[ZW�NWaZ[���PZS[^�V_�SkZ)�[VTS]U[N^�UW_ZbTUVW)�MV^OUTSXUjSTUVW)�]SbbUWSTUVW)�SbNTZ�kS^T[VZWTZ[UTU^'
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Pediatric tuberculosis (TB) is a serious infectious disease that affects many children worldwide and is more likely to be extrapulmonary  
than adult TB.
The purpose — to analyze the profile of drug resistance of Mycobacterium tuberculosis and clinical features of extrapulmonary resistant  
(EPR) TB among children from Lviv region, Ukraine.
Materials and methods. We analyzed all cases of EPR TB (n=23) and extrapulmonary sensitive (EPS) TB (n=24) among 478 medical charts 
of children, who were hospitalized in the Lviv Anti-TB hospital during 2013–2020.
Results. It was found out that EPR TB was diagnosed significantly more often at the age of 1 year and up to 3 years old than EPS TB  
and significantly less often — among children aged 4–7 years. The children with EPR TB were significantly more likely to live in rural areas and 
they were significantly more likely to be from families with less than 2 children, compared to EPS TB. The children with EPR TB were more often 
diagnosed with meningeal and central nervous system (CNS) TB, less often — with TB of the bones and joints, only they had TB of the intes-
tine, compared to EPS TB. Miliary pulmonary TB and the predominance of bilateral process were more common at EPR TB. Among children 
with EPR TB, rifampicin-resistant TB was significantly more common found than the risk of multidrug-resistant TB (MDR-TB) and monore-
sistant TB. The resistance profile of MDR-TB showed that 17.4% are resistant to the combination of HR (H-isoniazid, R-rifampicin), 8.6% —  
TV� Y5oL� ,o�ZTMShdNTVX)� L�^T[ZOTVhPbUW/)� @'?A� �� TV� %5L'� ghVWk� @?'�A� V_� bMUXa[ZW� lUTM� o75� 6²� TMZ� bVWTSbT� lUTM� S� 6²� OSTUZWT� lS^� WVT� 
Z^TSdXU^MZa'�gT�TMZ�^ShZ�TUhZ)�VWXP�S�TMU[a�V_�bMUXa[ZW�lMV�MSa�bShZ�UWTV�bVWTSbT�lUTM�dSbTZ[USX�Zq�[ZTV[^�lZ[Z�NWaZ[�aU^OZW^S[P�Vd^Z[]STUVW�
and only about 9% received chemoprophylaxis.
Conclusions. In order to prevent the development of EPR TB, it is necessary to improve TB prevention measures among the most vulnerable 
segments of the population.
The research was carried out in accordance with the principles of the Helsinki Declaration. The study protocol was approved by the Local Ethics 
Committee of all participating institutions. The informed consent of the patient was obtained for conducting the studies.
No conflict of interests was declared by the authors.
Keywords: extrapulmonary tuberculosis, resistant/sensitive tuberculosis, pulmonary tuberculosis, children, contact.
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Tuberculosis (TB) remains a well-known 
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causes of death worldwide. The problem 
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tury. About 10 million new cases of TB are diag-
nosed worldwide each year and about 12% of them  
are children [17].
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tomatic course of the disease in children, with the 
symptoms of TB being disguised with clinical ma- 
nifestations of concomitant pathology, and is re-
sulting in the late diagnosis of the disease [5,13].

'����	�%
 	%	+��3�
 �	+	���2
 ��
 ���
 ���$%�
 #�%2

and an increase in the number of patients with  
resistant forms of TB [4,12], which are a source  
of infection with Mycobacterium tuberculosis 
(MTB), led to a new problem — MTB chemore-
sistance [15,18]. According to the World Health  
Organization (WHO), in 2014 Ukraine was in-
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Materials and methods of the study
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The research was carried out in accordance with 
the principles of the Declaration of Helsinki. The 
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Results and discussion of the study
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Children under 3 years of age predominated 
among patients of the Group 1 and the Group 2 
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As can be seen in the Figure 1, children aged 8–15 
years old were slightly less likely to be found among 

the patients of the Group 1 than among the Group 
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was 1.3 times higher and in the city — 1.5 times 
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We analyzed the marital status of patients 
among the researched groups and found out that 
<!Ì
 7Ï
 Ö	
 ������	��$2
 ����
 ������
 	����

children from families with less than 2 children 
��	�
<!Z
7Ï
[�0�*â0��Â
3�
����â���ÂÅ
+É����\

	�%
������	��$2
$�
������
	����
���$%���
����

$	���
�	��$��
[����â0��Â
3�
0*�*â���ÂÅ
+É����\�

7��
��"��"��
��
���
+�����
$����
��
���
���$-
dren of the Group 1 and the Group 2 is shown  
��
>��"��
��
È�
Ö	
��"�%
��	�
7Ï
��
���
�������

	�%
�^Z
Ö	
��*
����
����
������
	����
���$-
%���
��
���
Æ��"+
�
��	�
���
Æ��"+
�
	�%
+�����

process of bones and joints — 2.6 times more often 
among patients of the Group 2 than the Group 1 
[#���
+å����\�
È�+���	��$2�
��$2
���
Æ��"+
�
Ö	

%�	����%
 Ö���
 �������	$
 7Ï
 ��
 �Ö�
 [0��â���Â\

cases and at the same time no case TB of eye  
and skin was detected, in contrast to the Group 2 
[�
3�
6��â6��Â
��
#���
�	�Å
	$$
+å����\�

È�
 	
 ���+	�	��3�
 	�	$2�
 ��
 ���
 ��"��"��
 
of clinical forms of pulmonary TB (PTB) (Fig. 3), 
we found out that among the patients of the Group 1  
and the Group 2 miliary PTB was dominated 
[����â����Â
	�%
6���â���*Â�
��+����3�$2\�
Ö��$�

among EPR TB it occurred in 1.5 times more often. 
At the same time, the control group was dominated 
Ö���
���
%��������
��
+���	�2
�"#���"$�"
���+$�8

[!7�\�
[����â���Â\�

È�
 ��"$%
#�
����%
 ��	�
	����
���$%���
��
 ���

Æ��"+
 �
 ��$�	�2
 !7Ï
 Ö	
 �#��3�%
 +��#	#$2

����
�����
��	�
�����
�$����	$
 ����
[����â����Â


0
10
20
30
40
50
60
70
80

0-–3 4–7 8–15

78.3

4.3

17.4

45.8

29.2
25.0

38.8
32.7

28.5

Age, years

Group 1 Group 2 Control group

39.1 39.1

13.0

0.0
8.7

0.0

41.7

16.7

33.3

4.2
0.0

4.2

0

10

20

30

40

50

Tuberculosis of

the peripheral

lymphatic nodes

Tuberculosis of

the central

nervous system

Tuberculosis of

the bones and

joints

Tuberculosis of

the eyes

Tuberculosis of

the intestine

Tuberculosis of

the skin

Group 1 Group 2

Fig. 1. Distribution of children among the researched groups by age (%)

Fig. 2. The structure of the clinical forms of extrapulmonary tuberculosis 
among children of the Group 1 and the Group 2 (%)
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Fig. 3. The structure of the detected clinical forms of pulmonary tuberculosis 
among the researched groups (%)

Fig. 4. Results of the detecting the drug resistance of MTB strains for anti-
TB drugs among children of the main group (%)
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the risk of MDR-TB, two people with discharging 
bacteria — RifTB, and also these children were di-
agnosed with rifampicin-resistant TB.
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the majority of children with the resistance to the 
combination of HR, which coincides with the data 
of other researchers [11].
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Table
Distribution of researched groups according to the presence of contact with a patient with tuberculosis

Researched  
                        groups

Presence of  
contact

Group 1
(n=23)

Group 2
(n=24)

Control group 
(n=49) �

n u¯1K�r n u¯1K�r n u¯1K�r
m5/9039�D29:�F039;<20@�

excretor 12 ��v�¯��vR 9 [Sv�¯�v� 14 ��v�¯�vR 0@@��°�v��

BVWTSbT�lUTM�S�OZ[^VW�lUTM�
non-bacterial discharging 1 4.3±4.2 4 16.7±7.6 4� ��'9¼:'� �1–3<0.01

�2–3<0.01

BVWTSbT�lUTM�S�OSTUZWT�lUTM�TN-
berculosis was not established 10 @?'�¼�9'? 11 @�'<¼�9'4 10 49'@¼�'< �2–3y9'9�
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As an increase in the incidence of adults with 
chemoresistant TB, and therefore children, is 
predicted, because children are an indicator of 
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incidence depends on the incidence of adults. 
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Dermatophagoides farinae
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1HW^TUTNTZ�V_�8MUXa[ZW�SWa�gaVXZ^bZWT^�YZSXTM�8S[Z�V_�TMZ�RgeL�V_�\Q[SUWZ)�`MS[QU]
28MS[UTP�uNWa�oS[XP�HWTZ[]ZWTUVW�HW^TUTNTZ)�`MS[QU])�\Q[SUWZ
3G'R'�`S[SjUW�`MS[QU]�RSTUVWSX�\WU]Z[^UTP)�\Q[SUWZ

a><?54;����TV�SWSXPjZ�SWa�^NhhS[UjZ�TMZ�UWTZ[WSTUVWSX�ZqOZ[UZWbZ�V_�N^UWk�aZ]ZXVOhZWTSX�^b[ZZWUWk�V_�bMUXa[ZW�UW�TMZ�_U[^T�PZS[^�V_�XU_Z�_V[�
ZS[XP�aZTZbTUVW�V_�aZ]ZXVOhZWTSX�aZXSP^�SWa�TV�UhO[V]Z�TMZ�Z__ZbTU]ZWZ^^�V_�bV[[ZbTUVWSX�SWa�aZ]ZXVOhZWTSX�^T[STZkUZ^)�TSQUWk�UWTV�SbbVNWT�TMZ�
SbMUZ]ZhZWT^�V_�hVaZ[W�hZaUbSX�^bUZWbZ�SWa�O[SbTUbZ'
6MZ�S[TUbXZ�O[Z^ZWT^�hVaZ[W�SOO[VSbMZ^�TV�TMZ�UaZWTU_UbSTUVW�V_�aZ]ZXVOhZWTSX�aZXSP^�UW�PVNWk�bMUXa[ZW�UW�hZaUbSX�O[SbTUbZ�N^UWk�^b[ZZWUWk�
TVVX^)�lMUbM�hSQZ^� UT�OV^^UdXZ� TV�Z^TSdXU^M�[U^Q^� UW�S� TUhZXP�hSWWZ[�SWa�aZTZ[hUWZ� TMZ�[VNTZ�V_�S^^U^TSWbZ�TV� TMZ�bMUXa'�6MU^�hVaZX� UW]VX]Z^�
^T[ZWkTMZWUWk�bVVOZ[STUVW�dZTlZZW�^OZbUSXU^T^�UW�TMZ�hZaUbSX)�O^PbMVXVkUbSX)�OZaSkVkUbSX�SWa�^VbUSX�^OMZ[Z^�ShVWk�TMZh^ZX]Z^)�S^�lZXX�S^�
dZTlZZW�^OZbUSXU^T^�SWa�OS[ZWT^'�6MZ�UhOV[TSWbZ�V_�UW]VX]UWk�OS[ZWT^�UW�TMZ�^b[ZZWUWk�O[VbZ^^)�N^UWk�TMZU[�QWVlXZakZ�TV�VdTSUW�bVhO[ZMZW^U]Z�
SWa�bVhOXZTZ�UW_V[hSTUVW�VW�TMZ�bMUXa+^�aZ]ZXVOhZWT�U^�ZhOMS^UjZa'�eZaUbSX�SWa�O^PbMVXVkUbSX�OZaSkVkUbSX�^NOOV[T�_V[�TMZ�_ShUXP�V_�S�bMUXa�
lUTM�MZSXTM�aU^V[aZ[^�SWa�aZ]ZXVOhZWTSX�aZXSP^)�UW�TMZ�O[VbZ^^�V_�lMUbM�^OZbUSXU^T^�MZXO�OS[ZWT^�b[ZSTZ�S�^OZbUSX�aZ]ZXVOhZWTSX�ZW]U[VWhZWT�ST�
MVhZ�TV�hZZT�TMZ�bMUXa+^�^OZbUSX�WZZa^�UW�S�TUhZXP�hSWWZ[)�U^�TMZ�hV^T�Z__ZbTU]Z�_V[h�V_�bVhO[ZMZW^U]Z�S^^U^TSWbZ)�UWbXNaUWk�ZS[XP�UWTZ[]ZWTUVW�
^Z[]UbZ^'�HW_V[hSTUVW�U^�kU]ZW�VW�TMZ�UWTZ[WSTUVWSX�ZqOZ[UZWbZ�V_�UhOXZhZWTUWk�TMZ�^b[ZZWUWk�^P^TZh�_V[�TMZ�aZ]ZXVOhZWT�V_�PVNWk�bMUXa[ZW�SWa�
UT^�Z__ZbTU]ZWZ^^'�HT�U^�^MVlW�TMST�TMZ�N^Z�V_�^b[ZZWUWk�S^^Z^^hZWT�SWa�hVWUTV[UWk�V_�aZ]ZXVOhZWT�UW�hZaUbSX�O[SbTUbZ�b[ZSTZ^�O[Z[ZiNU^UTZ^�
_V[�UaZWTU_PUWk�O[VdXZh^�UW�aZ]ZXVOhZWT�ST�SW�ZS[XP�^TSkZ)�O[Z^Z[]UWk�MZSXTM)�UhO[V]UWk�TMZ�lZXX�dZUWk�V_�bMUXa[ZW�SWa�_ShUXUZ^�TMST�[SU^Z�TMZh)�
SXXVl^�TV�UWb[ZS^Z�TMZ�Z__ZbTU]ZWZ^^�V_�T[ZSThZWT�V[�aZ]ZXVOhZWT�SbTU]UTUZ^)�hUWUhUjZ�ZqU^TUWk�SWa�O[Z]ZWT�^ZbVWaS[P�aZ]ZXVOhZWTSX�aZXSP^�UW�
TMZ�bMUXa'�HT�U^�^MVlW�TMST�TMZ�UW]VX]ZhZWT�V_�O[UhS[P�MZSXTM�bS[Z�aVbTV[^�UW�aZ]ZXVOhZWTSX�^b[ZZWUWk�U^�SW�UhOV[TSWT�^TSkZ�UW�TMZ�_V[hSTUVW�V_�S�
^P^TZh�V_�hVaZ[W�bS[Z�_V[�PVNWk�bMUXa[ZW�SWa�TMZU[�_ShUXUZ^'�6MZ�WZbZ^^UTP�V_�UWT[VaNbUWk�aZ]ZXVOhZWTSX�^b[ZZWUWk�UWTV�Z]Z[PaSP�O[SbTUbZ)�UWTV�
TMZ�lV[Q�O[VbZ^^�V_�O[UhS[P�hZaUbSX�bS[Z�^OZbUSXU^T^�SWa�ZW^N[UWk�TMZU[�SOO[VO[USTZ�T[SUWUWk�MS^�dZZW�O[V]ZW'
RV�bVW_XUbT�V_�UWTZ[Z^T�lS^�aZbXS[Za�dP�TMZ�SNTMV[^'
x;.D5<B4n�aZ]ZXVOhZWTSX�^b[ZZWUWk)�ZS[XP�SkZ)�bMUXa�aZ]ZXVOhZWT)�ZS[XP�UWTZ[]ZWTUVW'
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Combined course of acute respiratory coronavirus 

disease in a child with type 1 diabetes: a clinical case
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The clinical course of coronavirus disease (COVID-19) in children in combination with diabetes mellitus is characterized by a more pronounced 
intensity of clinical manifestations and more frequent complications compared to patients without this premorbid condition. For unknown rea-
sons, the Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) may trigger new-onset diabetes. Over the last decade, the inci-
dence of type 1 diabetes mellitus has increased and the peak age for being diagnosed with type 1 diabetes mellitus is getting younger.
This article presents a clinical case of an adolescent female patient with new-onset type 1 diabetes mellitus diagnosed during hospitaliza-
tion for symptomatic COVID-19 (SARS-CoV-2 was confirmed by polymerase chain reaction of naso/oropharyngeal swabs). The patient felt ill 
suddenly, her condition was rapidly worsening. She was hospitalized with severe acute respiratory tract infection. The blood work of the patient 
revealed hyperglycemia, hyperstenuria, glycosuria, ketonuria, hypertransferasemia, elevated levels of glycated hemoglobin and decreased 
levels of C-peptide. The patient has been receiving fluid replacement treatment intravenously, short-acting insulin to correct hyperglycemia 
followed by symptomatic treatment therapy. The patient responded well to the treatment plan and was discharged from the hospital after 8 days 
continuing treatment from home.
Conclusions. The presented article describes a clinical case of COVID-19 in adolescent female patient with new-onset type 1 diabetes mel-
litus. The patient’s severe condition was caused mainly by dehydration and COVID-19 precipitated ketoacidosis despite having light respiratory 
symptoms. At the moment, it is not enough data to conclude whether type 1 diabetes mellitus in pediatric population can cause serious com-
plications from COVID-19. More studies are required to reach a definitive conclusion.
The study was conducted in accordance with the Declaration of Helsinki. Informed consent was obtained from the patient’s parents before the study.
No conflict of interests was declared by the authors.
Keywords: children, type 1 diabetes mellitus, coronavirus disease COVID-19, respiratory pathology.
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Introduction

Patients with coronavirus disease 
(COVID-19) experience a variety of 
clinical presentations ranging from no 

symptoms or mild illness to critical illness with 
multi-organ failure even death [3]. Survival 
decreases, and more complications tend to develop 
in advanced age populations and patients with 
underlying comorbidities. This has raised concerns 
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diabetes mellitus [2,5].

Overburdened healthcare systems during the 
COVID-19 pandemic led to suboptimal chronic 
disease management, including that of pediatric 
type 1 diabetes mellitus. The pandemic also 
caused delayed detection of new-onset diabetes 
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type 1 diabetes mellitus in patients with COVID-19 
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ranged from 0.15% to 28.98%. The most common 
presentation of COVID-19 in patients with type 1 
diabetes mellitus included fever, dry cough, nausea 
and vomiting, elevated blood glucose and diabetic 
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During the COVID-19 pandemic, the number 
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with evidence suggesting an association between 
both conditions. During the COVID pandemic, 
a surge in pediatric type 1 diabetes mellitus 
cases appears to be occurring, potentially due to 
the presence of autoantibody-induced immune 
dysregulation triggered by COVID-19 [8].

Also SARS-CoV-2 (which causes COVID-19 
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glycoprotein), which is also responsible for host-to-
host transmission. This glycoprotein, which is found 
on the surface of the virus, binds to the ectoenzyme 
angiotensin-converting enzyme 2 (located on 
human cells) to gain entry into the cell. As the 
human endocrine pancreas expresses angiotensin-
converting enzyme 2, the coronavirus might enter 
islets and cause acute �-cell dysfunction, leading to 
acute hyperglycaemia [10].

Patients with type 1 diabetes mellitus / 
prediabetes who receive corticosteroids for 
COVID-19 infection experience acute rise in blood 
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 $�3�$�
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 %�Ô�"$�
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need high doses of insulin. In addition, the psycho-
�������������
 �@���
 ��
 ���
 +	�%����
 �	3�

resulted in altered glucose metabolism manifesting 
as worsening of glycemic control in people with 
pre-existing diabetes and in new onset diabetes. 
Hyperglycemia following pancreatitis associated 
with COVID-19 infection (presumably due to 
%�����
�@���
��
ZQÌZ���Ç���
3��"
��
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beta cells) has been described. Hyperglycemia 
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outcomes and mortality of SARS-CoV-2 virus 
infection (COVID-19). Further, bidirectional 
relationship of hyperglycemia and COVID-19 
has been well recognised. It must be realised that 
any magnitude of hyperglycemia is associated 
with poor prognosis in COVID-19. However, 
the timing and extent of hyperglycemia varies 
according to several factors: pre-existing diabetes 
or pre-diabetes, age, presence of obesity, other co-
morbidities and stress, severity of infection, type 
of treatment given, and beta cells capacity during 
����
 ��
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treatment and possibly the direct beta cell injury 
by virus. Importantly, association of altered glucose 

metabolism and severe COVID-19, as shown in 
many studies, indicate that SARS-CoV-2 infection 
involves interplay with glucose metabolism [6].

Exploration of heterogenous pathways by which 
SARS-CoV-2 dysregulates glucose metabolism 
is important for understanding proper diagnosis, 
monitoring and therapy. Considering the above, we 
consider it expedient to describe a clinical case of 
a combined course of the COVID-19 coronavirus 
disease with the onset of type 1 diabetes in a child 
of preschool age in order to draw the attention of 
%�����
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�$����	$$2
������	��
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Clinical case
The 4 years old female patient presented to the 

department of infectious diseases of anesthesio- 
logy and intensive care of the Regional Municipal 
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has had a dry cough, followed by a history of fewer 
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3 days. The patient’s medical history records that 
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vaginally at full term. No complications occurred 
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allergies detected. However, there is a maternal his-
tory of diabetes that runs in the family (mother’s sis-
ter has type 2 diabetes). Girl was vaccinated in ac-
cordance with the National Vaccination Calendar of 
45�	����
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Hospital». Before an admission to the hospital she 
was tested with a rapid test for Ag SARS-CoV-2 
which came out inconclusive and rapid glucose test 
result was 31.0 mmol/L.

Upon admission, the patient’s health condition 
�3	$"	����
 �������%
 ���
 �3���
 ��"��$����	$

2�+���
 ¿
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dehydration, as well as respiratory infection. The 
patient was lethargic, hypodynamic, accessible to 
verbal contact, but with delayed responses.
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symmetrical, responsive to light. The patient did 
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��Ö
	�2
�������	$
2�+����
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pale, clean, mucous membranes were dry, phar-
ynx was hyperemic, and tongue was covered  
in white coating. Tissue turgor was poor. Extrem-
ities were cold to touch. Physical examination 
further demonstrated increased pulse rate, tachy-
cardia but the heart rhythm was regular, heart 
rate — 128 bpm, blood pressure — 100/60 mm 
Hg. Breath was coarse, lung sounds were clear 
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26/min and oxygen saturation of 93%. Abdomen 
was soft upon palpation. A size of the liver and 
+$���
 Ö	
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 Ö	
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volume was increased, no bowel movements. Phys-
ical examination and lab tests suggested new-onset 
�2+�
�
%�	#���
	�%
5���	��%���
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and possible COVID-19 infection.

Further diagnostic strategy and therapy man-
agement was determined according to the nation-
al and international treatment protocols at the 
time. Urine test result showed increase of gravity —  
����
"����
�$2��"��	
¿
0�*
��-�$�
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were positive, biochemistry blood test showed 
hyperglycemia — 17.9 mmol/l, increase of ala-
nine aminotransferase (ALT) — 1.8 mmol/h/ml and  
aspartate aminotransferase (AST) — 1.6 mmol/h/ml  
��Ú2���
 �2+��5	$���	
 ¿
 ���
 ���$-$�
 Ï$��%
 ���

results revealed decreased levels of C-peptide 
(0.289 ng/mL, reference range 0.9–7.1 ng/mL) and 
elevated levels of glycated hemoglobin (14.44%, 
reference range <6.5%). Naso/oropharyngeal swab 
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 Ö	
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positive for SARS-CoV-2. Chest X-Ray images 
showed bronchitis. The patient was also diagnosed 
with acute nasopharyngitis. Echocardiographic  
examination and abdominal ultrasound detected 
no abnormalities.

The treatment plan of the patient included  
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hyperglycemia followed by short-acting insulin in-
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"���-5�-��
���
�
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The patient responded well to the treatment 
plan, her dehydration and hyperglycemia improved 
gradually the following day (up to 10.2 mmol/L).

Z����
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Ì7�!�Ì
Ö	
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+�-
itive for SARS-CoV-2 and her positive response to 
the treatment, she was transferred to the children’s 
ward of infectious diseases department on the  
5th day of her admission to the hospital.

On the 8th day of patient’s admission the hos-
pital she was retested with PCR for COVID-19 
and result was negative. Given negative test result 
and that the patient’s condition has been improv-
ing progressively and having her glycaemia under 
control, she was discharged from the hospital to 

continue further treatment recommended by en-
docrinologist at home.

Discussion
Patients with COVID-19 experience a variety 

of clinical presentations ranging from no symptoms 
or mild illness to critical illness with multi-organ 
failure even death. Among hospitalized children 
aged <2 years, chronic lung disease, neurologic 
disorders, cardiovascular disease, prematurity,  
and airway abnormality were associated with 
severe COVID-19. Among hospitalized children 
aged 2 to 17 years, feeding tube dependence, 
diabetes mellitus and obesity were associated with 
severe COVID-19 [11]. During the COVID-19 
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diabetes diagnosis in children and adolescents. 
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reduced medical services, fear of approaching the 
health care system, and more complex psychosocial 
factors [4]. Nowadays it is not enough data to con-
clude whether type 1 diabetes mellitus in pediatric 
population can cause serious complications from 
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 �"%��
 	��
 ��Õ"���%
 ��
 ��	��
 	

%������3�
����$"����
>"�����
"Ô�����
�+�%����-
$����
%	�	
��$$������
��Õ"���%�

Conclusions
This article describes a clinical case of 

COVID-19 in a preschool patient with a new onset 
type 1 diabetes mellitus.

Despite subtle respiratory symptoms, the pa-
�����
+������%
Ö���
�3���
%��2%�	����
	�%
5���-
acidosis. This case highlights the need for clinical 
awareness of acute respiratory presentations of 
�������%
�?ÇÈ'���
	
���2
�	2
��"$�
 ��
5���-
acidosis. It is advised to test glucose levels during 
acute stage of infection.

However, we do believe that in this particular case, 
COVID-19 triggered new onset type 1 diabetes melli-
tus in this young patient who had not had any symp-
toms of type 1 diabetes mellitus before COVID-19.

The authors declare that this article is original, 
has not been published before and is not currently 
being considered for publication elsewhere.
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